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(54) Title: PHARMACEUTICAL COMPOSITION FOR LOWERING BLOOD SUGAR LEVEL 

(54) 5kmm(Di&Tizm^^i>^mmf&m 



(57) Abstract: A pharmaceutical composition for lowering an increased blood sugar level accompanying diabetes or for prevention 
of any blood sugar level increase; and a kit thereof. There is provided a pharmaceutical composition for treating of hyperglycemia 
accompanying diabetes, comprising a ligand (agonist or antagonist) of GTOl polypeptide, especially a free fatty acid being a GTOl 
polypepti de-specific ligand, GTOl gene and a GTOl polypeptide, and further provided a kit thereof. Still further, there are provided a 
^® ligand specific to GTOl polypeptide and a method of screening that affects the bond between GTOl polypeptide and specific ligand- 
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mW^. lBaJm^(Dm^^WMir^^bt)mhf)^tf^<^X^^iJ\ivtonm, 1996;Flint^ 
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^c)4<y-<7'^Ktjb<f«7Ky-<:/^K(Z)ikcQy;5;VKo J -efc-So 
§_hlB(io) (;ifB^(Dy;(;VKo j-efeSo 
24-efe§±lB(ii)tcfa^(oy;(;VKo j-efe§o 

(i3);^^0j!(D0i3(D^0j^tC'p^5^ji^«(i. mmmmm^m<D:^mw^-^mi 

;0SO— 6-efe^_h|B(ll)*fc{*(12) tclfB*oy;(f^Ko JT'fe^o 

^]}>m. vjy<^^>m. ^y^f:hy4>m. ^-^/i^^^^m. :^TT])>m. r^y^^m. 
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<^ ^^a^i^7-|>9^^^-ef^. #f^cis-7, 10, 13, 16-:3^=tf-7^)>9ai^^;iS^^ 
rc^=ti^^:/i57rc^^-C1i. cis-5, 8, 11, 14, 1 7-3^^=3 i^^^^iJ^^z^^. aU 

-cis-7, 10, 13, 16, i9-^4=i-^^:y^^:y^jb^iti'-^]^<. K=^i^^^i^^>'^-e 

f*. #fCcis-4, 7, 10, 13, 16, 19-K=Ii^'^^i^^^^^W*bV^o 

(15) ^mm<Dmi5<Dmm iz.^^mmmmt. r_hfB do) nmi^) (d\ ^-ffxA^z. 

w)^mn(DW.^Q(^^mz.^^'mmm^. r^^;^y>^(Di^^Kfi2¥i-^_hiB(i 

(17) ^mm(Dmi7(D^m icm^mmmmt. r_bfs (d (5) (dv ^-m^^i-iB 

«$tv/c:jKy-<:/^K*fc{*-^(OJtt;i>i^f«y;(f^mMi^«<z)#M6^^-^IM^^ 
-<5X@^-^tpr^^#m^i-Sf^'i^y^:7°^K*fc(i^(D:^i^>y--r^y;^fVK(D^ 

(18) ;^^PJ3(D||i8(D^§g r_h|B (1) Jb^ (5) (Dv ^-ftL^^i-IB 

(19) :^mm(Dmi9(^^m ic^.^mmmm\t. (5) (d\ ^-rtL^^^iitd 
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(24) ^mm(Dm2A(Dmm \z.^^mmmm±. r@B^ij#^i^^cf*iB?ij#-^2-e^$ 
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(27) ^mm<Dm27(Dmm Km^mMmmi^. r_htB (23) t^m (26) ^ifsicc^4^°y 

(28) ;2^^K<^028(O^5aiC#.:5^Jfe^#f*. r_htB(27) (cfBife(D4<yj^^l^;^^K 

(29) ^^0J3(^l|29(D^0J3t-f^5^M#f^. r_hfB(28) t^fBife(D-<i^^— 

(30) :^mm(DM3o<Dmm i^^^MMMm^. (23) tz/m (26) cdv ti^^o^t^ 

(31) ;^^0j(D^3i(D^0j^tC'p^5^ji^«(i. rii:^^fc{i5>ii^<D^ilJ!gM^-efo 

§_hlB(30) (;i|B*(Dy;^VKo J-Cfe^o 

(32) ;^^0^(D^32(D^0^tc#§^ii]^^fi. rttfta^gtj§gji^^(D^mm;^no- 
24-efe§±fB(3i)tcfB«(oy;5;>Ko j-e*>§o 

(33) ;2^^0J<Z)033(D^0j{cf^§^MS#(i, rttffB3li|J3gjte^(D^iafp|g^^ 
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^f*b<. ^-r=if-hy^>^^-C1*. #t^cis-ll, 14, 17-3i-f^i^hy3^^^;5W*b 

<^ ^^rli^7-h9^:^^-ef^. #fccis-7, lo, i3, i6-^=iij-7^h9a^>'^;6W* 

rc^r^i^^>-^rO^-e^i, cis-5, 8, 11, 14, IT-nz/f^ih^^iJrrc^^^ aU 
-cis-7, 10, 13, 16, 19-:3z-l'='i^^>^i5^^^^;$W*b<. K=^i^^=^i^:3^>^^-e 
f*. #ticis-4, 7, 10, 13, 16, 19-K='i^^^i^^^^/i)W^bV^o 

(35) ^mm(Dm35(Dmm i^^^mmmmi^. (30) (34) (dv ^-rtv^^^tc 

(36) ;^^0J3(^^36(D^0J3t-f^5^M#f^. r|E^a5!m^^'^^i-;5fcis?)0_hfB(35) 

(38) ^mm(Dm38(Dmm Km^mmmmu. r_htB (30) t^m (34) (d\ ^-rti^^c 

IB (38) tCfB4fe<^m*ttM^^^o J-efe5„ 

(40)^^i!(D^40(D^i!tc#;5^ife|g#fi. r:t^yFiig(^^fp(c^v^^<n.^±fB 
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(38) Kmm<D^mmm.)^<^o j-e^^o 

(41) ^mm<Dm4i(Dmm Km^mmmmi-^. ^-tm (23) t^/m (26) (d\ ^•rt^^^t- 

(42) ^mm(Dm42(Dmm Km^MMmmi^. ^-tm (23) t^/m (26) (dv ^-rtl-;6^i^ 

(43) :^mm<Dm43(Dmm i^m^mmmmi^. ^-tm (23) 7!/m (26) (dv n-t 

-<:7^^K*fc{i-^(Di&tc^i-sy;^VK^f^^y-<:/^K^fc«-^(D:^i:(D|^^tt^^ 

(Dm^(Di^m^7!)^h^MMi^^M'f-^nn'Pi^^i1r^. -hWB (23) 7!;^ (26) cDV > 

i"^xd^icfB«c®/}^y-^:/^K*fc{i-^(D:^^^mi-^;^?i-efcoT. f^^y-<:/^ 

(45) ;2^^P^(D^45(D^P^tC#;5^M^«f*. rtfjfa^^J;5S. _hfB(23)7dM(26) 

(Z)v^TtL;6^^cfaic(Z)/^?y-<:/^K^fc^i■^(D:^^#M6^^-*S'a'i-s^^-efe§i^^ 
#@[^'r§±fa (44) tcfa^(Z);^ifeo j -efe^o 

(46) ;^^0J!(D^46(D^0J^tC'p^5^Ji^«fi. rtfffBS^J^-£l.^«^^^i:U-C-^ 
tp^^^#^i:i-'5_h|B (44) ^tat (45) t^fB^(D;^?fe(^ffl V ^^>tl.^dr2/K J "efeS 

o 

[0010] ;^^K^;IJ;«9^i#^$tl/'5E^B.^^^^ffiv^§ii^;lJ;^9. mm^^h<DGi.p-i<D^m 
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[0012] «ggtcj;t9^#t$^x§y;^VK®^^;^ife. *fc(iy;^VK^GTOl^(D|g 

[0014] 1. GTOl/i^y^:/^K^='— K-r^it^^(Di^n— 

:^mm (^*5tt^ rGToi.i^y-<^^Kj ^f*. ia^ij#-^i*fc(*iB^ij#-^2-e^^ti. 
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Um^^mmmmmK.i-£. STC-1. NCl-H716|0Ji^. GLUTaglHJiS*^) 

[0015] (-dstt^GTOl^^iJ^^^Kitfe^f* . ^A^tf:T^—^^—:=^ (NCBI) (c^ 

PCR:/'74'^—(Dm$ii^. primers 
(Whitehead 

Institute for Biomedical Research.) ^CD:/9'1'-^—^tf-y:7h^^V^T^T5ii:^5'C^ 

mm^xxfmmmmm^yi)^^^xh^x^fj:^^7bWi.\^<. 0tix.fi. so— 2oo:^m 

Ji&. RB^^*b^.^v^^5. 0i|x.fi. :^&^mm. l^li^jMJiS. If 
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^m. ^mm. ^^m. mm. m%. mm. ^m. mm. ^^-n. mm. 'wmmt^ 

m^(D^^^m^^Xno^t^^X-t^m^i~£. Sambrook#, 1989f^t^^^m(D^t) 

o 

[0017] 2. GTOi^])^:f^}ilz:Mi-^]):^^>'V 

GToi:^]}^y°^v (D^m^mmi^ (y;^vKoo?g'a-(-j;«9. GL.p-i^m(Dfciib(D 

[0018] {2V)^iyY^(Dmm:}jm 
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ir^v^>'}'^(Dmmjfm. udmmL-fcmmmK^. GToi^^^^^^m^^mir^m 

m^^fcm^i^^n^.MM\^fc^wmM(7)GToi^iy^<^m^fci^^(Dm.{^Mir 
^'^■B-Mmm^^^t^wmt'r^GToi\:iM'r^v^'>}''<Dmm^m. av) gto 

M])>^mitf£ti^mmi-^^t^wmti-^^mm(DGToi^yy<^m^rcn^(Dm. 
mM^m\^^x±mm^^'^tiGToi^>y<^M^>WKUi''^\.\\ 

[0019] (3) T^^-fe^>^RNAX}*DNA 

GT01itfe^t;i>^f T^^ir^;^RNAXf*DNAfi#^/<eT>^^=f^;^h^bT 
f^.^i-^Brt^tt;OSfe§o T>-^-fe>->^RNAXf*DNA5>^^{*^6^(^mRNAtc:>^b 

xy^4y]}^'4;^i.xmwi^mmir^^tizxmMmi^<Dmm^mmir^o r^^^-t 

>';7?.RNAfi. '0'[|x.{i\ in vivo(C^3V>TmRNAi:^^-l'7'y^VXL. mRNA^^bGTO 
l^y-<:r^K--(D|Sll^^|5i.§«J;9(-7^W^$tL§(Okano^, 1991) » ^fc. DN 
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Sj;5(-^W^$tt. ^(D'^^GTOKD^m^UWi-^ (Cohen, 1989)o 
[0020] (4)^GT0lJ!Ky-<7°^m#: 

2 

:z.nh(Dmm^it. m^it. ^y^tz— 4^°y^^— tMb^^^^cC 
(4)-l. ^y^n— 

Xit.Ti^^^<>h^m^W}m<D&TXitmi^fH^M^m4:^i^^^hir^o :^^m^ 
GTO 1 TKy -<:/^K^t/^<Dma7Ky -^7°^K^(D5Si'a^#:X ^tL^jf^if >t 

^-hlx/Nd— ;^v?3yy5:=3lx— h(MPL-TDM) ^^^^tl^o :^SJ^?^^ii5lii-^/c 

ni^n:/y>-At>^^Shy7Vw:/tt^'i57-^ce^(D:^^j^tt^Wi-:5^>^^-?^«t;iM 

fe^V^^i, IgY5^^^0^i-^c:^17^y^ffiV^T|^Mb'Ct>J;V^(Schade#, 1996)o 
^i^m^:^B:<DmMt. mx.it. Ausubel^, 1987XJ*Harlow&tJ?Lane, 1988^ 
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[0021] (4) -2. ^y^n—^/U^i$i 
§ (MUstein&tl^CueUo, 1983) » 

n vitro'^^^mtX^XhX.W tl^^l^^S^*bV^J^'a'^-^i^ ^+)|jky^^^^(PBLs) 
jijfyai^l/^i^'^y^— /V7^^^(Dgll-a^^J^ffi V ^T^^^b^J3S^^Sii'^^tv§ (Coding, 

1996) o m-^Mf^t\^X\-t^ V'7>:^'7^—?^—iyB>\z.^<>X^mt^^tzM^M. ^ 

5y7°^y>'&t5^^v^>;55HGPRTj^tftlfflji^<z)^;S^PJ-§b./N-r:/yK— 

-e. Tp<y;&>-i5'^:7°;^7/V^-V—=il/i^>^3>^ (Manassas, VA) j;«9A#Brt^'efe^o l^K 
tdiibT}*. Kozbor#, 1984^#fl^(D^to 
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^^tlfc^y^^—r/VifiW-(DW^mMm^. yi^:t4J^yT^y±4 (RIA) X^mm 
1^^:^^m.m^Mm (ELISA) f^t^(D:^mtt^Xl^m ^ntroX-(D'^^T^y±-(^C^ 
«9l¥tti~^^^;55-e^^ (Harlow^ tFLane, 1988;HarlowAt)^^Lane, 1999) o 

&tJ^^f-:/;&/V^-Y— ^-^bT^gli-^^^^S-e^^ (Coding, 1996) o 

MW.^i^maii^\fi^^y=^^^^—i^^^i^^. RPMi-1640. m-a-i^xoxit. 

/-^^«^-^^^^V^Jgmb<{^4aJfiL?f JSWce^^S-^*tl.§(^!jx.{^. Ultra DOMA 
PF, ^/c(iHL-l;Biowhittaker;Walkersville, MD)o */c. /^4y^^)^-"^WMi-^ 

[0023] ^y-^n^^jrv^W-^X. J#J^fiXf*ja;!K;^^b>^P7^^^^A-fe:7rn— ^N^Kn^s^v^T 

/<^y(Y^vi-^V^yy^—^ m.^ttrnXitry^^T-i—^^'^h^yy^— (Harlow^ 
tl^Lane, 1988;Harlow^U?Lane, 1999)fj:t^(D'^M^i^toXM^(D:)3m^X<3X^ 

H#f^^4, 166, 452^)o^GT0l7Ky-<:^^m^^i>'^^i-§^^^:7^yK— 



V^simian COS-7JMJiS. 'f-^^==-—:^^^J^^—3^M^i.CilO)'m'S^. X^i^^^"^— 
Z.tKXK) {^mm'f^A, 816, 567-^;Morrison#, 1987) , X(*#Ig^i<y-<:/^K^ 
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[0024] (4) -3. WtRXfiih^i^ 

mi^. ^ws^m<DM^bmm^^t^^?^9iss, ismxit.m}t (fv, Fab, Fab' , 

F(ab') XUm<Dlm:W.(Di7iWM^mWJ:tl-Ch^o 

2 

J;9{tMi~§-^^^^'C^^(Jones^, 1986;Riechmann^, 1988;Verhoeyen^, 1988)o 

Hg(OFv71x— Ar7— i^^S^OSgi^^tV-SJ^-^tifeSOones^, 1986;Presta, 1992; 
Riechmann^, 1988) o 

[0025] (5)GT0l7Ky^:/^Hl->tt''5y;(f>-K 

m^\i. GFP. CFP. YFPXJiDsREDT^e^O k<D^}^=7m^'^>^^^'S.^^^^^ 
(i. pDsRed. pEGFP. pCFP/cCif. C\ontech^)f^}f(D'^%^>/<^W&.^^ii^W 
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>mmm. T-^^;v:=x])>'mm. m's^p^ca^^mm. mi^camp^^. -ryv^h— 

2+ 



[0027] 3. Iffll^Jt^ 

•So 

2 
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ti^tPo ^mmm^i^^\^^xmm <D^. xnm.(D^>^<^M{Mx.i-£. gfp. gi6 

WiWmM^(D^^^—(Dm^X:^mth,X\i.. DEAE^>;^h9>'& (Lopata#, 
1984). nzix^hp^KW— ^a^-^i, y>-^;^;7Vv'!y'i^i£(Chen&tFOkayama, 1988) . 

(Elroy-Stein&t;?Moss, 1990) ^ib^mfh^^o 



(dhfr) , T^t:°i^y^i&'|4jtfH^ (AmpO , ^^-^^-^-rv-^-ilitttjt^^ (Kan ) , ^ 



mk^^ (Neo'. G4 1 8) fj^t^T^mm ~^mx:h^, 



[0029] 5. GT014<y-<7°^Ki->^i-^T=f'^^hXJ*T^i?^:^'^;^h^'a-ti>E^I 



U^\^M^^W(D^tX^^{Gennaro, 2000) o ^UW-RX:^UUW-^^^ir^fz.^ 



[0030] (1) 
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VHl°Uly^])=t—/U, Xm\k<D^^^m. ^^-v'/^T/V^— /VX{*teC>^^/W^9-< 



[0031] (2) pimM^J 

MWj^iS.ma-i^M^i^:^. B-MtK. CREMOPHOR EL™(BASF, Parsippany, 

N.J.). xwj >mmmit^MikM^ (PBS) 7f)^^-^n^o ii^MMtvxmmir^m^ 



nmf^mM-^mmmit.!i£-^^f^ii^6^^^mxxitmcom6^tm.^^i^'^tcm 
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■So 

[0032] (3)mam0.m 

IMOGEL, yj{X-=i-~:y:^^-~^f^E(DM\\:M ;^^Ty^^-^i^^^->!>i>.X(iSTRR 
[0033] (5) 

g^^JJilf ffi^Stt^J. Jifirt^it. my-y^y^-^^^mm^W-ii^^^^o S^:^:?"^-- 
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(6)m#: 

5g (DGTo 1 4<y -<:7°^mu?^GTo 1 4<y -<7°^K^#:^-^tf ^Jtey -<7°^K 

AULA Corporation(Mountain View, CA)^U^NOVA Pharmaceuticals, Inc.(Lake 

Eisinore, cA)i)^hA^'r^^ti)^^mx\ ^fz.. ^^m^^^^oxm-^KMU-T^^th 
x^^o *^c. ^)'^y—j>.(Dmmmhmt^^\^^^^mtMW-t\^xmmir^^ti)^x 

UPKGW^^^^r'f-i^^^^^y—/^ (PEG-PE) ^-^tf 

^LT. y4^°y— i^^i^^'^$^i:TtJJ;V^(Martin&OTapahadjopoulos, 1982) o WW<^: 
MM:ljW:i^. mK.it. Eppstein^, 1985;Hwang#, 1980^(DmM^^M(D:z.to 
[0034] (7) S-^* 

miU-^(Dm-^it. mK.it. — e iz.m^(Di^mhfc<omo. i ^ g/kg;5^fe5oomg 

J;«9^*b<f*^0(;ii^^o. 5— ^loomg/kg-efe^o 

M<Dj^mxmm^ti. 0^b< itmrn^ti^^^mmzM-r^u-^Miz^-i^ti^^ 

1. 0, 5. 0, 10. 0, 15. 0, 20. 0, 25. 0, 50. 0, 75. 0 



wo 2005/083070 



25 



PCT/JP2004/012848 



, 100. 0, 150. 0, 200. 0, 250. 0, 300. 0, 400. 0, 500. 0, 600 
. 0, 750. 0, 800. 0, 900. 0, ^tl^^lOOO. Omg-Cfe^o 0 t^l— 4 

[0035] (8)m{i^-^* 

mms.i^mxi^mMi-±. ~m(DR-^m^^mir-<<^ i^-^^^^micxy)mf^ 

^m^'^mir^m^ia^. mMit^tv^it^mmK.\~£. mmmmm. ^cToi^y 
-^i/^ (Dm^. mw^ti^^m±(D^^^ Rxim^h^ 

[0036] 6. mm^^mm.^^ 

:$:mmi^^^^xm^^ti^mm^^mK.i^. GToi7Ky-<7°^K^^-Ki-a^yp^ 

S#i-§:i^;^S-et;5 (3^IS#f^^4, 892, 538^&t;^^05, 283, 187^#M)o ^ 
[0037] in vivo^^#AS#f-e0*bV^(Dfi, !^-l'/k;^Xfi#^7^/V;^^i^^— (T 
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DOTMA. DOPE. AOTC-Chol-Cfe^ Tonkinson#, Cancer 

Investigation, 14(1): 54-65 (1996) #M) ^flJffibfc^/^S-^^tl.'So itfe^t^i^t?^ 

T'V!>--r/^;=<^. AAV, u>^^4^^::^Xit.uh^^4^^y^'Ch^o uh^^4^^:^^^^— 

mir^mmmm^^ts-o ^(Dx^f^-<^^—mm^it. fflv^^!>-r/^;^^-iibf^:^v<^ 

Anderson^, Science, 256:808-813 (1992)^#fiSCQ^^o ^ai^.Cit'fe^t^i^i^tJ^l^h 

[0038] 7. mmM.)^m^mir^^iyh 

\.^^fzJsbX^^o 

(1)^^ 
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, CD-ROM, DVD-ROM, Zip7=V^^^^ :t^'f^:t'T—y"f^t^(D 

X^xm'^^tiXi^M^?^--/i^^xm^^M^^^y-:f-^4Hz:^M^tiX^^ ^XhX^ ^ 

o 

[0039] 8. GT01:^])^y'^}^lcMir^T^^^y^hXi^T>i^=f:==-y^h^t^^m^^m.}^^ 

^mm(D^^i)m^i:f^f\^^i^^mmxm.'MM'^^^^tf)^x^^o 

[0040] 9. GT01^^^^i^«&t;«^(DlH55>^:/^K(O^(D^t&(©^#^#6^J^;ffi 
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i)GT01i5'>^/^^®^/cJ*^(Dg|55>-<:7°^Kt->^i-§^#:{-J;^4'fP. (ix)GT01i5' 

\^^^^t{cXoX. th^iit?Ll!]i^t^#m6^^^GT01/cA/tt°<«{cMi-^y;^VK(Z)|^ 
[0042] ;2|s:^K<DGTOli5':/^-?i^«^^cf*-^(D±t(c:^i-§y;^VK^^^i-^;^fe^l^Mi- 

i^:y^<i:7Mm^tvx\^. ^^oGT0i^^^^i^®iif5>. ^fc{*-^tLi!lKl#<^^ti^ 

-^(Di&(;i^'r§y;(f>K(0^^^m(-fi. ^'fGTOliJ'^^-^i^^^-^^i-sm* 
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>}'^t^m-i$^^>'^<^Mt(D'^^^mWV^<^^ v^5/:77— -ej^ti'Jiv ^-rt^'-e^> J:v \ * 

fc. n CHAPS. Tween-80, 'f:t^iy=iU—h^j: 

io5^-240#rHl. M^L<{i,lt)3O5^-30#rHlff 5o SJiSm. ^Ji§u. l^^-^5/:7r 

1 

NA 5 jii g;6^£). SuperScriptII(Invitrogen^i:)(z:^#(D;^&-t:\ Random primer 
(Takaratt) ^ffi V ^"CTotalRNA 5 ix g;5^^)ife^fe^^tfV \ cDNA^f^^b/Co SJ^^ 
5 ' {ftlj ^^^-f-^— (5 ' -ATGTCCCCTGAATGCGCGCGGG-3 ' ) (ia^lJ#-^3 
) JSlXIZ ' jSlJ:7°9^-^— (5 ' -GCCAGAAATAATCGACAAGTCA-3 ' ) (@a^!j# 
-^4) ^-^ffl TaKaRa EX Taq (Takara|±) ^ffi V ^-CRT-PCR^fro/Co PGR 
cDNA(D^'|4^95°C-e25)-r^^f ofc#. 96°C30#r^> 52°C30#r^. 72 
°C25>r^Oi^^i^/^MJi&^35IlI^TV\ PCR0#>^J#i|ig$-1^rfCo -^LT. m^<DWM 
K)t^i:72°C'X:5:^mm\ 4^{^<^iPL'CMJ^i^^#ihbfCo PCRifK-^ pGEM-T 
easy(Promegatt)^i^i5^— ^«li^:7^i5^^— ^^^i^'Lfc#. J^^ia^lJ^^^bfCo th. 
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Clonetechii) ^^^—(D:fti^—i^—Tm\^^^. ^M^^Ui-^-h<DtVfz.o 
DNA^f^^b/Co ^htlfccDNAn, pEGFP-N3 (Clonetechli)^?i.^i5^i57— 

[0045] GToim^^mis.<Dmm/^^ 

>'^M«feS:fe:S7K (PBS) cfiT'rt^i^^l^^bfc^. A^C-Ql B H^bfCo -^C)^ 
. 4°CJ;i-C2 0r^J^_h2O%i>-3;^/O. lMy^^/V:77— pH7. 4iCg^L/Cogi^ 

[0046] (2)RT-PCR 

ISOGEN ( B :x) ^ffl V ^TTotalRNA^Wmb 

fCo #btl/7tTotalRNA 5mg^^^), Ready-To-Go You Prime First-Strand Beads ( 
Amersham Bioscience^fc, Sweden) ^ffl V ^TRTM^S^^TV ^cDNA^f^^b/Co K)^- 

5'{|lJ:7'^^^— (5'-CGCACCCGCTTTCCCTTCTTCTC-3' (gS?IJ#^3 
))S.i;^3''(|lJ:7'^^'S'— (5'-AGCTCT TTCCTTGATGCCTTTGTGA-3 ' (BE 
^IJ#^4) ) TaKaRa EX Taq (Takara^i) ^ffl V ^-CRT-PCR^^To fCo 

PCR^^K}*, cDNACD^'|4^95'C-e2^^^f ofc^, 96'C30#^, 52. 3°C30# 

72°C2^rH^(Di^-r^/VSJ^;;^35llI^f V\ PCR^f^^Jii|iS$-1±fCo -^bT. 
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[0047] (3) -^-^^y^^yy^^-^—^^B^ 

isf) , ^-f pGEM-T Easy Vector (Takara|±) t^ia^jA^ifbfc-^'^vi^COGTOlit'^ 

^Vk-e^t!)^^Tof:io @6^(D/^^^K^§3^9tiibfci^. GENECLEAN Il(Q-BIO 
gene%t. USA) -CDNA^i^Mb. ^tl^y'^—y^i^^(DM(DmMtl.fCo '^^:^<DGT 
01jt'(S^#M6^DNA7°ti— ""^t^f^dCTP (NENii, USA)^ffiV^, Random 
Primer DNA labeling Kit Ver.2 (Takara^fc) \ZXK)i'^^\^fCo iMfV^'Pi/h^fTofcl^ 
iZ^ y^4y']}^^4'^-~iyB>'y<^yyT—i5:iLSSC. SxDenhart's Solution. 0. 5% 

sDs) ^x^^prnmoNAy'vi^y'^M^. 55x:Kx—m,Rf^^^^fco y^-(y])y^-\f 

— >3>^#. 55°C. 105>r^tC-C2 X SSC/0. 1% SDS. ^V^TO. 2 x SSQ-C 
WIWMW&W: (STORM 860. Amersham Bioscience1±. Sweden) {CX'0:^^^=-> 

[0048] (4) 

02) o 

mmm 3 

[0049] ccK^.^m.mAy.^mm2oo3-iH0375mmmMm) 

-^!>;^SJ^^#^#S-§D>t^i^y:^^i5'5'h(LElCACM1800; Leica)^ffiV^T8 mm 

izmmu APS=i— h;^7-rKi5^''7;^('^t^;^f^;^) \cm^Hi1r~20X:xm^i.fz^ -^L 
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-^Jk^t. 0. 4% Triton-X 100, PBS#|R)-eiB#r^^TV\ PBS-e^^fei^L/Co 
^Ki5^'^^^Mil^t^#L. f>f-^^^CCK^#: (1:4000. AB1972. Chemicon. USA) 

drIgG (1:2000, Cat. No. 55701, ICN Pharmaceuticals, USA)^^Ul^X2f^f^Rjt^ 

PBS-e5^3lHl^#-LfCo J^V ^-Cavidin-biotin-peroxidase^-^^: ( 
VECTASTAIN ABC KIT, Vector Labs, VSA)^40^f^R)t^^^. PBS'C5i^3\b\'^ 
#-LfCo ^(D^^ DABMJ^^^S(0. 02% 3, 3— diaminobenzidine— tetrahydrochl 
oride, 0. 06% M^ityl^^yl^^^t^SOinM h}):^MW^ pH7. 6)-e^-fe$iir 

m, ^;*:.mid-A^J (mp500, mm:ffy^) ^ffiv>-c^«Jd-Abfc„ 

[0050] ^>-<^--f^^.y (in situ) >^'U^V-g'— >a>' 
(1) cRNA7°n— 7'<Z)f^^ 
pGEM-T Easy Vector (TaKaRa) tC^J.^jA^tl'/c-^!^7^GT01<Dffi^lJ^sense 

tl/lmg^cRNA7°n— y'^'g'^l^'K^b, DIG RNA Labeling Kit (Roche Diagnostics, 
Switzerland) ^fflV^TSJ^;:?M'^?S(:7°9j??.^KDNA, 1 x DIG RNA labeUng M 
ix, 1 X Transcription buffer, 1 U/ml RNasin, 2 U/ml T7Xf*SP6R 
NA polymerase, RNase-free dH O) }i^i20mli:LfCo :i(DRit-W.^S7X:X 

2 

2B#f^SJ^?$-&, DNase^ffiV^-C7°^;^5:KDNA^^^b, 0. 5 M EDTA 1 ml 
-eSJ^C^^ihbfCo 'a'^$tl//ccRNA7°n— /VitJ^b, ^>L^(15000rp 

m, 4°C{^X15^m) {cX<^xnhtifc^l^^yh^^m^'tfcMi. T/l-:fJ]}M7i^^m^ 
(40mM NaHCO , 60mM Na CO , pH 10. 2) fC^^b, 60°C(c:-C9^r^, 

3 2 3 

myrit^M^n^tco ^m^nxf^^y—/i^itm^n^\ it^i^^DEPC7K(Miiii 
-qtK^o. 1% DEPce^efe^au hi^i/— >^^t-"ci2i°c, 4o^r^;!jpf^b-c 

[0051] (2) ^>-^4^y (in situ)^^^>^'y^V-e^— v^a^^ 
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4% Paraform aldehyde(^-C@^^ttofc-^!>>^?^JIi(D^t*gK3^^, 
iyh (LEICA CM1800; Leica) ^fflV ^-C/?$20mm(Z)§]M"^f^j?^b. 4 X SSC (0. 6 
M NaCl, 0. 6M Sodium Citrate) iCi^^^^fCo #£>tLfc-g)K"^PBS-eft#i-b 
, 1 mg/ml Proteinase K(0. 1 M Tris-HCl pH 8. 0/50 mM EDT 
A#|R)-e37°C. 20^r^^^Sb/Co 4% Paraform aldehyde^ffiV^T105^r^^ 
H^U PBS-ei5fe^#-bfcio 0. 25% MTKWfMiO. 1 M Triethanolamin#f^) -e 
lO^m^UKX^M. SOTBS-e?5fe#-bfCo ^bThybridization biiffer (50 
% formamide, 10 mM Tris— HCl pH 7. 6, 1 x Denhardt Solution, O 
. 2 mg/ml Yeast tRNA, 10% Dextran Sulfate, 600 mM NaCU 0. 2 
5% SDS. 0. 5 M EDTA pH 8. O) \Z.y°xi—y^^200 n^/ mi(D^Wi^^i^ 

J;5t-*Px.. 60°C-e— efe(^l6^r^)MJi£^^-i3rfco ^^-r:/yi5^Vif— v-a^-Si^^^. 2 

X SSC/50% formamide-e60°C. 30^r^7°n— :7'(D^#i-^=ffV\TNE (10 
mM Tris-HCl pH 7.6,500 mM NaCl, 1 mM EDTA) tClO^^g^^b 
fc^, 20 mg/ml RNase (TNE#3iR) -eaiiPJ7°n— TNEiCTlO 

2 X SSC, 1 X SSC, 0. 5 X ssc-e205>ra<50i^if-^55°c-e 

tfofCo v^i5^'-:^/V^t±i<^fcJ?), TBS (100 mM Tris-HCl pH 7.5,150 m 
M NaCl)t^5^^e:i^U 1. 5% Blocking Reagent (TBS#f^) -e37°Cl^^ 
, DIG^#:<Z)7^niydf->-^~^j^^^tofCo TBS-e5:9'F^^#b, t^;^v^^DIG^#: ( 
Roche Diagnostics, Switzerland), 1:500(1. 5% Blocking Reagent#|R) ^^j^ 
V^T, ^^aiBtr^t^T^ft^^j^i^^tfofCo TBSTdOO mM Tris-HCl pH7. 5, 
150 mM NaCl, 0. 1% Tween 20) -e^^i-LT^^:^^*!^, NTM (100 
mM Tris-HCl pH9. 5, 100 mM NaCl, 50 mM MgCl ) tCS^fHlgJ^b 

2 

fCo -?:bT, 0. 34 mg/ml NBT, 0. 18% BCIP (NTM#|I^) \Z.Xl^m^fit^ 
^^-fe^trV^, SJ^;#Jii|g(10 mM Tris-HCl, 1 mM EDTA pH 8. 0) 
TlO^MSb, ^feHi^i^^l^Jh^-^fCo -^^tf^PBStt^T-^^-rKi^'^^t-C) 
it, 90% glycerol (PBS#3i^) -e^tAb, ^^W^^X^m^fz^ 

mmm 5 

[0052] ^'^mmMm(DV^m 
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g 6^(Djt'fe^DNA;6Sjf A^tL/c^i57^— :^#<5fcJ6t^pEGFP-N3 (Invitrogentt 
)(DEGFP^0IJPS^^KpnI, NotI(Takara|±)^ffiV^-C^*9t±iU TaKaRa 
Ligation Kit ver.2(Takaral±)^ffiV^-CG16<DSB^IJ^if AbfCo ^bt^-^l^^GTOKD 
iS?lJ^$!jRS^^. Kpnl (Takara|±) , TaKaRa Ligation Kit ver.2 (Takara^fc) ^ffiV ^-C 
G16(D_h^g^|!jiC#Ab/Co 

^lS^(DDNA^A^i^^-i^ht^^l^^v^3 Wi^ffi V ^fCo liBIS (HEK-293 (tM^ 
i;^ Willi 2, 500, 000'f@)^J§J^&(Dulbecco's Modified Eagle Medium.high 
glucose.GIBCOli) KmM'L. DNA^m(DNA*}*10-15 m g) ^MK.X10^m^ 
gbfc^. Bio Rad Capacitance Pulse Controller Gene Pulser ^fflV^T240V, 975 
-H F(D^#-e^Ab/Co 

^^#:DNA^#AbfclHiaf*^^JA«9J#J^fi(G418:l. Omg/mL. ^^ixy>^:l 
OOunit/mL. ;^hl/7>-x'^v/>^: 100 m &/mL. 10%FCS) ^ffiV^-C37°C 5%C 
O -eJ^^b. -fel/:^iy3^^fTofCo 10 0^, ricic::^— ^t^i/i^T^^:/!^, MMKK)^^ 

2 

(G418 0. 5mg/mL, ^^->y^: lOOunit/mL, ^hW:7°h-^^S^>-: 100 g/ 
mL. 10%FCS) -ej^^bfCo 

^ife^ll 6 

[0053] (GTOi/iN°U^:/^K) (D^flflfg,i^^^T»fflv ^fctf van 

(1) T^y-fe^ffl^l/— h(DE-C-L=i— T^^^-i^' 
E-C-L Cell 

Attachment Matrix (Upstate^fc) ^5 g/mL-^ t?M^PBS ( 1 3 7mM NaCU 8 . 
ImM Na HPO •12H 2. 68mM KCU 1. 47mM KH PO )^ViewPlate 

2 4 2 2 4 

-96 (Packard^fc) K^-KlOO n l.t^i:^^o\^M^. 37^-eiNFr^*/cf^4°C-e^efe 

(2) lfflJJS(D:7°i/— h^oflia 

=ar^9S:^#:^^^?i.*0l^ (HEK^Ji^) ^hy:^"^/^-^^]!^^^!];^*^^. 10%FCS 

A«9J#J^&(;i!il^$-&fco E-C-L3— 7"-r:/i5^^bfc:7V— M3:#5A:(^?S*^U00At L-e 

. t^^mMW5-Xl0^tf^^i:o\Z.mM^ip\^X. 37°C. 5%CO ^#T-e— 

2 

MjfiL«jti^&^#5^:iOO;f Lic;!jPx.fc:o 
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(3) r=^^:^h {X\^7'>'^=^^:^h) (DT-y±^ 

2 

j^^^. i^ife^l^^. H^^-fe^SdOjug/mL Hoechst No. 33342 (SIGMA 

^(D7V— h(0:A:^^^icM5 J:5 i^ELISA tape (iWAKIii) ^li^ofco 
[0054] (4) T^y-fe^ 

^^^^f^^^i^ CellomicsliiMArrayScan System^'K.^bfCo ^^HoechsttCj^D^feb 

[0055] ^fl^P^Ca^j^J^(Dy|i|^ 
(l)FLIPRtCj;^aiJ^ 

fclfflJi^ (HEKHflJi^ ; lr>a^7V'^fc«9200, 000'(@) ^965^:7°!/— h (CoUagen-CeU ware 
96-well Black / Clear Plate, Becton dickinson) _h-e20B#r^, 37°C. 5%CO CD^ 

2 

#-ej^#LfCo ^^5/>'T— (HEPES/Hanks, pH7. 4) "C^JiRL/cFLIPR Calcium 
Assay Kit (Molecular Devices) ^;(JPX.. l^T^^ 37°C. 5%CO "ei^^bfCo ^^i/v'T 

2 

-(lKl_h)-e#|Rbfcl^i^m(#aMJ!IJte^^ ^-^T^m.. yW-ym.. K^)y^^i^m. 

. ^^^7^^;^7-r^^^ ^^^v^'^^yw.. y^y^Tv^m. Ty^>m. ^^^m 
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/P^^ 3^^=ti^7^h^ai^^, ^^^'^>^f^}f^^t^)^MK.^ FLIPR (Fluorometric 
Imaging Plate Reader.Molecular Devices) ^^V^-C488nmOOM)®3t 5 10-- 
570nm(Z):^3fe5iS^Sy^bfc(El4)o El5iC«^ (Dmmm^^^MK.fcm^<DUE 

50 

/V^h (C16 : 1) , -^/k;^fy (C17 : 0) , :^'rTVl^Bi (C18 : 0) . :t^^4>^ 
(C18:l), ayyW^^(C18:3), 3l^=li^v^3^:/^(C20:2), 3z^=iiM>y3i:/^( 

C20:3), 3l^=3i^7^h9^^-^(C20:4)-efc§o ^(^'f^!l^ 3l^=ti^-^>'^$^3l^^, K=i 

50 

[0056] (2)CAFiCX^W\'& 

n^<D^m^i^^^M^^^^fcmSi^i2, 500, 000j|i)^5mL^^5':7T— (135m 
MNaCl, 5mMKCl, 10mMi5^VV=!— lOmMHEPES, 1. 2mMCaCl , ImM 

2 

MgCl ) -ei^^b. fxara2-AM 15 /x l^^M^fzM.. 37T:. 40^. BMl^^VT^ ^ 

2 

(D'^'^'mM^M^. CAF-110(jasco)^ffiV^-C340nm, 380nm(Z)n®^3fe>Eti~ 
§500nm(O^3fe5^Sit^a"J^bfCo 

(2)-i. m^^T-ecosij^ 

i/^;?;^jKBtcMo/c35mmj§#xV^>^-t:\ (STC-l^Ji^) ^J^^i" 
Ca-tyrode^m-C15fc#^. 2/iM fura2-AM^-^tfCa-tyrode?^m^;!jP;t. 
^M-e20^r^*D<o Ca-tyrode^|g-e2llI?5fe#^#^ lmL<DCa-tyrode^lS^;(jP;t 
. ARGUS 200 (340/380nm|fil!j)>^i^l^>'^^40X 15secF^Pg-e®# 

(7)^«9jA^^tT5o m)^^A^ftm^(D^fi^fi\z.^\^xxatio^%vm'r^o 105^^20 

y;t/VKi:^Mi:/^^f ijm(4<>--<^>:/) ^tT5o 
RNAi-<i^^— ^ANf(-«> IIINFiii^AbfcGFPtcJ;§^3fe^Sy^b. GFP:^3fe 

^^»u ^^bfc(iii6)o ^^-efflv^/cjiijte^f*. ayyw^^(ci8:3)-efc§o 

(2) -2. RNAi^^iJ^— (Df^M^agA 
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Ambion^i:^pSilencer2. l-U6system^ffiV^:^Co ^#C>^^{^tt§oT. gS^jt 
a y/V'^^cD^;!]P[cJ;i9|l0$ti./c;^/v>^e7i^^6it-h#(^t°— ^ (Ill6_h|l|) mn 

[0057] ccK(D?aii^ mm2oo^-iso^7 ^mmmm^M) 

STC-lMMt2A'Xy°U-~V\^S X lO'' and 1 x 10^ cellscm'^-CJ^^Lfc 
o 24— 48P#r^#tCcholecystokinin octapeptide (26—33, Asp— Tyr^Met— 

Gly-Trp-Met-Asp-Phe-NH2)(D^i^tfofCo r^ffll^f^. 3|^|/^^^^?:^M#X^S 
(HBBS) -Ci^^^O. 5mL(D^N^i5^;^fti, ^aiKg|J§gJte^(D^i^i;ISS'e37X:60 
^r^SJ^^^iirfCo i0*_h?*^[eIi|Xb. S^f^^.L^bT (^5000 g)«>t^l^^. _h 
tSi^oV^T. CCK (26-33) #M6^^ceEIA^Odr5/h(Phoenix Pharmaceuticals Inc., 
Belmont, CA)^fflV^'CS!j^b/c(|l|7)o ^^"Cl*, yyi^>-^(C18:3) , ;rW>'^(C 
18:1). ;^7^T!; (C 1 8 : 0) . ^9/V=?>^ (C9 : 0) ^ffi V ^fCo 

^ite^il 9 

[0058] GbP-l(DjBll^ 

STC-1jWJ3S{*245a:7°W— hfC8xlO'':ioJ;tI^lxlO^JWiacm"^-eJ##LfCo 24-48 
^rsmi-GLP-KD^M^fTofCo iHJi^fi. ^m^^^^^^WmW. (HBBS)-ej5fe^m 
0. 5mL<DxN^i^;^ft'. #Wjl^J!gJl^^(10. 30. lOO/i M)-e37°C60^r^^^£;$ 
-^fCo j:t*-t:?f ^[HlliXb. 5^r^m'L^bT(|^J5. 000g)»>t^l^^. _h?f tcov^ 
GLP—l#M6^^.CEIA^(Ddf-5/h (Phoenix Pharmaceuticals Inc., Belmont, CA)^ 

fflv^Ta!l^bfc(l2l8)o rr-efi. ayyw^-^. Y^-^^^-^^^y-m.. 

. :^W^^. ^^T^ry^-^. *5j;U^'a yyw^^^/^3l;^7"/^^^v^fc( 

08)0 



wo 2005/083070 



38 



PCT/JP2004/012848 



MMM 10 

[0059] '^>'-i)--f)y(in situ)/^^:/y^Vif— >3>- 
(1) cRNA:/n— :/(Df^j?fe 

DIG RNA Labeling Kit (Roche Diagnostics, Switzerland) ^-(^ffl MJ^^Hi-n^l^ 
;^5:KDNA, IxDIG RNA labeling Mix, Ix Transcription buffer, lU/m 
IRNasin, 2U/ml T7X(*SP6RNA polymerase, RNase-free dH O) 

2 

5:KDNA^5^^^L, 0. 5MEDTA lml-eMJ^>^#itL/Co '8-^$tbfccRNA:7"a— 
7^:|r^^y— /^^t^L, m>L>(15000rpm, 4°CKX156^m) iC^-^X^htltc^^-y 
h^^;^$-^fc^, T/V;&y;!)P7Ki}'^IS(40mMNaHCO , 60mMNa CO , pHlO 

3 2 3 

^=fTV\ itJ^i^^DEPC;!K(Mim-Q;!K^O. 1% UEPCX—^^M\^. 

[0060] (2)-r:^f-^:^(in situ)^N-r7'y^V-e— ^X3>^ 

-^!>;:^(C57BL/^6, 8Mip)l^^^ia^m(GenostafFli)-e^S^)fDia^b/c(Z) 

-^^^M^Jg^b, lllbia^|gi^j;'5@^^=fTVv-?9^^^'^jffi:/n5.i?^f^^b 

Genostaffa:(D;^?ii;iS-^V^-C^fofCo ^^^:/y^Vif— v^a^Si^;^^, 
#-^tfV\ TNEdOmMTris-HClpH 7. 6, SOOmMNaCl, ImMEDTA) (^10 
^r^gi^b/c^, 20mg/ml RNase (TNE#|R) -Ci^PJ^^n— 7^^^^b/Co TN 
EtCTlO^l^i^bfc^, 2xSSC, IxSSC, O. 5xSSC-e205>r^<^?^#-^55'C-etT 
ofCo i^^^~^/^=^tli(^fcit),TBS(100 mM Tris-HCl pH 7.5,150 mM 
NaCl)(C5^^M^b, 1. 5% Blocking Reagent (TBS^3iR) -e37'Cl^^, D 
IG^#:(D:/ti5/df->-^'K^S^tTofCo TBS-e5^r^^#-b, t^^^v'^DIG^ft: ( 
Roche Diagnostics, Switzerland), 1:500(1. 5% Blocking Reagent#|R) 
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V^T. ^iy.l^r^i^T^#:SJ^:^=fTo/Co TBST(100mMTris-HClpH7. 5. 150 
mMNaCU 0. 1 %Tween20) -ei5fe#-U-C^#:^^^L. NTM (lOOmMTris-HC 
lpH9. 5. lOOmMNaCU 50mM MgCl ) tCS^P^gi^bfCo ^bT. 0. 34mg/' 

2 

ml NBT, 0. 18% BCIP (NTM^M) i^X^M\^f-j:^^^h^^^n^\ 
ISdOmM Tris-HCU 1 mM EDTA pH 8. 0) tCTlOi^^ffiU ^^S^K^ 

GT01^GLP-l<Z)^m§l5^;i^t5fS— ificLTV ^^:itWM^ofz.o 

mmm 1 1 

[0061] in ViMo\^i6},^^GT01\Z.^'r^^)iJ>}i'(DGlJP-likm^(DWm 

in vivot;i:feit^GLP-l(D^tfcmf->^-r§. GT01<Dy;(f>'K(^iillJte^)(Dj^# 

100nmolg~'*(DS|JK^( a yyw^^, ;^7^Ty^^. ^UW-t\^X^^) 
n^^W^-i^^y^J— /VfC-^-^^-^, 24B#rHTO:^^(D:^^C)8MtpC57/'B6-7e7;^ ( 
Sankyo Lab) tC^L. ^^^LTS (CjH^^X-fCo JilJte^<^S^^. 0. 5NfF^ 

V^TP!J3IRj;«9lfiLlS^ig^bfCo JfiL^}*^ ^^<]}>it-^fhfz.i^W^. 4°C. 20^, 1, 20 
Oxg-em>L^i-§^^-e|^$^b. GLP-l(Z)^3S:fe^T5/ir-r ( 

mmxh^timiDo 

mmm 12 

[0062] in vivot^fett^GTOl tC^i-^Ui;VK(D-^^^;^y^^jr^m^(D§$g 

in ^nvoiz.^i1r^4>^}}^^<DMitiii^Mir^. GT01(Dy;^;VK(«J!gJl^^)<Z)^# 
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$-1ir. 240#rBl©f:^^(^:^;^(Z)8MSpC57/B6^!>^(Sankyo Lab) {C>^L. '^=u—-:f 

:;^#jm«J:«9tji^v ^mS<^-r>'^y:^<Z)5^^^^^S;^m$tbfc (0 13) o 

[0063] 

Anderson^, Science 256:808-813, 1992 

Ausubel^, Cxirrent protocols in molecular biology. John Wiley & Sons, New 
York. 1987 

Beardshall^, Lancet ii 1008-1010, 1989 
Brynes, A.E., Am J Clin Nutr 72:1111-1118, 
2000 

ChenAt^'Okayama, BioTechniques. 6:632-638, 1988 

Cohen^, 01igodeoxynucleotides:Antisense inhibitors of gene expression. CRC 
Press, Boca Raton, FL. 255 pp. 1989 
Drucker, Diabetes 47:159-169 1998 
Drucker, Endocrinology 142:521-527, 2001 

Eh-oy-Stein&U^Moss, Proc. Natl. Acad. Sci. USA 87:6743-6747, 1990 
Eppstein#, Proc Natl Acad Sci USA. 82:3688-92, 1985 
Fredriksson#, FEES 554:381-388, 2003 
Flinty, J Clin Invest 101:515-520 1998 

Gennaro#: The science and practice of pharmacy. Lippincott, Williams & 

Wilkins, Philadelphia, PA. 2000 

Guimbaud^, Pancreas 14:76-82, 1997 

Coding^, Academic Press, San Diego. 492 pp. 1996 
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Heirlow^t/Lane, Antibodies: A laboratory manual. Cold Spring Harbor Laboratory 
Press, Cold Spring Harbor. 726 pp, 1988 

Harlow^ "O^Lane, Using antibodies: A laboratory manual. Cold Spring Harbor 

Laboratory PRess, Cold Spring Harbor, New York. 1999 

Cuche, G.^, Am J Physiol Gastrointest Liver Physiol. 279:G925-930, 2000 

Higham^, Gut 41:24-32, 1997 

Hopman^, Gastroenterology 89:1242-1247, 1985 

Hwang#, Proc Natl Acad Sci USA. 77:4030-4, 1980 

Isaacs^, Digestive Diseases and Sciences 32:451-480, 1987 

Jones#, Nature. 321:522-5, 1986 

Kozbor^, J Immunol. 133:3001-5, 1984 

Liddle, Annual Review of Physiol 

59:221-242, 1997 

Liddle#, Journal of Clinical Investigation 72:992-996, 1986 
Lopata^, Nucleic Acids Reseeirch. 12:5707. 1984 
MartinAOTapahadjopoulos, J Biol Chem. 257:286-8, 1982 
Milstein#, Nature. 305:537-40, 1983 

Morrison^, Genetically engineered antibody molecules and their application. 

Ann NY Acad Sci. 507:187-98, 1987 

Okano#, J Neurochem. 56:560-7, 1991 

Presta#, Curr Opin Biotechnol. 3:394-8, 1992 

Reimer R.A.#, Endocrinoloby 142:4522-4528, 2001 

Riechmann^, Nature. 332:323-7, 1988 

Rocca, A.SM, Endocrinology 142:1148-1155, 2001 

Sambrook, J. Molecular cloning: a 

laboratory manual. Cold Spring Harbor Laboratory, Cold Spring Harbor. 1989 
Schade^, The production of avian (egg yolk) antibodies: IgY. The report and 
recommendations of ECVAM workshop. Alternatives to Laboratory Animals 
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(ATLA). 

24:925-934, 1996 

Sidhu^, J. Physiol. 528.1:165-176, 2000 

Smiths TLFGibbs, J. Annals of the New York Academy of Science 713:236-241, 
1994. 

Thorens^ lAVaeber 
Diabetes 42:1219-1225, 1993 

Tonkinson^, Cancer Investigation, 14(1): 54-65, 1996 
Turton#, Nature 379:69-72 1996 
Verhoeyen^, Science. 239:1534-6, 1988 

[0065] [Eii]iiii{i. 7\B\mmmm^mi^(Dm^m^^ir, 

[|E|2]|l|2{i. ■^!^7;^GT01it^^^m60|M.i^#Mtt^^bfct)(7)-efc'5„ GAPDH( 

m4m4it. mmm^mic^oxmm^^f^^tim\H:ti/]^iy^j>,m&(D±^^. flip 

R(Fluorometric Imaging Plate Reader, Molecular Devices)^^V '>X488nm(Z)Mj^23fe 

}t-5pEC Sr^i-o 

50 

[06]iii6fi, a vy\^^^m\^x<:>xm^^^fi^^'m^M/i^-y^J>^M&<^±M-i^Mi-^ 

[Ei7]iii7}*. ^mmmmmmicx<>xmm^fi^ccKMcm(Dmmmmmm&mw 
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[|1|8]|118{*. #®JigM^ ( a VyUZ^m ( a -Linolenic acid) . K=^i^^=ari^rc>'^ ( 
DHA) , /VV5:h]/^^^(Palmitolenic acid) , (Oleic acid) , ::^'tT])>M{ 

Steric acid) ^ y^^^>'l^ (Octanoic acid) ^ a y/W^^^^^/V^^J^^/V ( a -Linolenic 
acid-methyl ester)) {:iXoXm^M^tl^Gl.P-lMiinM{m^)^^ir, m^mM& 
. 10 ju M, 3 M 100 u. M (mii) -e^To/Co 

[|1|9]|119(*. GT01*5J;U?GLP-Iti|li-^. '^^:^'f^mK^iif^^>'^^^y^^4y']) 

[m 10] El 10}*, GToi*Dj;t;?GLP-it^M-r§, iiyf^mi^^nr^^^-^^^y^^^:/]) 

[|l|ll]-s''^7^fc:#aj3gJte^( a yyw^^^( a -Linolenic acid) . ^^.'T^Ty^'^ (Steric 
acid) , (Octanoic acid) ) ^-^X-fc^^t^J;^, -^^^f^M (portal vein) ^(D 

GL.p-im&(Dmw}^^ir, ^^'T^y^=i>hvi—/vt\.x. mw5m^xxfii§.i^^-^K. 

fii)^-Dfz.m^ (Control) , UW- (Vehicle) (D^^^^fzM^\^^^ ^XW^X^f^ 
m\2\'^^:^\Z.a])yu>m{a-]M^^'k.fcM.. 0. 5^r^ (0.5hr) *fcf*2^ra (2hr 
)1^i:iSoit§. ■^'>;^P^J3I|! (portal vein) ^:^c{iT^#-l^ (inferior vena cava) cfJcDGLP 

(Control) , UW- (Vehicle) (O^^-^X-fc^-^iiloV ^XUM^fz^ 
mi2,'\'^'yMZ. a VJl^^m ( a -LA) ^^X.fc^. 0. 5^r^ (0.5hr) ^/cf*2^F^ (2hr 
)1^i:i4o(t5. ■^!>;^P^JM^ (portal vein) ^:^c{iT^#-l^ (inferior vena cava) ^(D^l^ 

(Control) , (Vehicle) <Z)^^^x.^c#-^i^oV ^"CaiJ^b^Co 
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[5] lil^^MJ3S^ffiJl^-#^ii-§f»^^Sl7^>M4(DV^Ttt;5^l:®^^fBife(Z)7Ky-<^ 

[6] tt^j® i;^^5<Dv ^-rtv^o^iJ® tctaife(Z)jKy-<:/^K^3— Ki-§7Kyp^i5^i^:^^K^ 
[8] f»^il7i^tE«c<z)-<^i57— ^#^^5^^L-C'^A/-e^«9. ;^^^tj:#5r^«fii:^ 

[9] 'i'>'^y>-(D^»fi^-r^f»^i-S8tifam(^is^ii.^^o 

[10] W^^17!rM5OV^'rtv;0^1^^;I|B^(DJJ<y^:/^K^>b<^«4<y^7°^K<D:^(O 
y;^VKo 

[11] ii:^*fc{i^ii^(7)^g|jigjte^-efc5f»^jfiiotcfB«cDy;;5;VKo 
[12] ttj ta3lg|J5IM^(^^^#:^5 ^iii 1 tctE«(Dy;^;VKo 

[13] tfflE»SIJK^(D;T^IMfP*S-^#:;aS0-6-efe'5»^JSll*fcf*12iCfB«(Z)y;«;V 

[14] ttiiEieiisBjte^^^. ^:f]}i^m. =^^])i^m. vj:^^i^m. ^i^^^^^M^m.. -^-^/v 
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Zit^WWitir^, ^4<y-<:/^K*/cfi-^(Dit(^>ffi-§y;=if^K^^^y-<:7°^K*fc 
ff^^l7^;M5CDV^-ftL;5^l]g^;Ifsm$tl./cJKy-<:7°^K*fc^i•^<D:^^«^^#^ 

^bT-^tpr^^#m<^-rS. Bl^-J^y^7°5^K^fcfi^(Z):Stc^i-§y;^;VK^II^y-< 
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[25] Mi^m'^ii£.t^it.mn^'^2'(:^m^th^r^ymwint{i^^j:<th85%<Dmmm— 

[28] mMm27lz.$^m(Dyi^])^^U:^^}^^^^mir^mM^^^^—o 

[29] mM^28{z.mm.<D-<^i^—^m^0.^ti.x^Ayx-m. mik^^m^Bmir^fc. 

[30] mM^23n^26(D\^^'r^^^imcmM(D:^])^y'^}'^h\^<i^^yi^])^y'^}'^<Dm. 

[31] iiL^*/c(i^llg^0D^ilJigJte^-efc§ft^JS3OtCfB«(5Dy;^VKo 

[32] mmmmm^m(D^mmno-24xh^m^3uzmm<Dv^^>K 

[33] ttllE«JJgJ15^(7)7p|&^J^^^^So-6-efe§tt^^31^fcf*32fCfB^<Dy;?fV 

[34] ttifBjeilSBJte^^s. :fy:f]}i^m. "yW-ym.. ^^)^^i^m.. ^i^^^fiJJ^^m.. 

=iiM>yaiy^^^, az.^4i^:ym. ^hn-fey^^^, ayyi^^^, y yy 

[35] W^^30;^M34(DV^-ri^^^l^^^fBg^oy;^;VK^*^^5>^bT-^A/-e^«9. 

[36] IE«5^^m^-r§/c4e)(DW*^29Xti35i^|E«<0|M^|i.^i^o 

[37] ig:t^^?^^i-§fcfe(D|f^Il29Xtt35tCtdm(D|S^#5.^i^„ 

[38] tt^J®307!rM34(DV ^-f J® (;i|B^(Dy;^;VK^W^^5>^b-C'^A/-e/ce§. 
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[43] W^Jfi23;f!r^26C0V ^-ftl/^i^l Jfi(^IBic$tl//oi<!;^:/^K^/cfi-^(Di&^= 
[45] BiffB^^J^^. ff^II237^M26(DV^TtL;5^i^fBm<^^y-<:7°^K*fc^^■^(D:^i:# 
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[05] 

H19(GT01)-G16 ^ :^ 9 ^ ^M-t ^BEKMM'P 
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[11112] 
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[013] 




Portal vein Inferior vena cava 
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